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C0rreSpOndenCe AddreSSI An electrophysiology/ablation catheter assembly includes 
Timothy E- Nauman _ _ an elongated ?exible casing that received a ?rst catheter 
Fay, Sharpe, Pagan! Mlnnlch & McKee, LLP de?ection assembly. Electrical leads are connected to each 
1100 Superior Avenue, Seventh Floor electrode on a distal portion of the catheter assembly and 
Cleveland, OH 44114-2518 (US) extend through the casing for external connection at a 

proximal end of the catheter assembly. A ?rst actuator is 
(73) Asslgnee: St' Jude Medlcal’ Dalg Dlvlslon’ Inc' operatively connected to the ?rst catheter de?ection assem 

_ bly and operable upon movement to selectively effect dis 21 A l. N .. 10 784 511 
( ) pp 0 / ’ placement of the distal end. A second catheter de?ection 
(22) Filed. Feb 23’ 2004 assembly is also disposed in 'the casing. Asecond actuator is 

connected ad] acent the proximal end of the catheter de?ec 
Publication Classi?cation tion assembly and operable upon movement to selectively 

effect lateral displacement of the catheter at a location 
(51) Int. Cl.7 ........................... .. A61B 5/04; A61B 18/14 Spaced from the ?rst curved con?guration of the distal end. 
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ELECTROPHYSIOLOGY/ABLATION CATHETER 
HAVING DEFLECTION ASSEMBLY 

BACKGROUND OF INVENTION 

[0001] This application is directed to a catheter assembly, 
and particularly an electrophysiology/ablation catheter of 
the type used for diagnostic and therapeutic medical proce 
dures. It ?nds particular application in minimally invasive 
cardiac electrophysiology studies such as cardiac diagnostic 
or ablation procedures in Which precise and controlled 
movement of conductive electrodes provided on a distal 
portion of the catheter are required. 

[0002] It is knoWn from commonly oWned US. Pat. Nos. 
5,552,713 and 5,861,024 to provide an electrophysiology/ 
ablation catheter to monitor and record intra-cardiac elec 
trical signals. The details of these patents are expressly 
incorporated herein by reference. The electrical signals from 
the heart are conducted through the electrodes to associated 
monitoring and recording devices. The electrodes can also 
be used, for example, to deliver energy to the heart either as 
a stimulus to monitor the heart’s response thereto or to 
deliver energy for ablation procedures if required. 

[0003] As Will be appreciated, these procedures require 
careful placement and manipulation of the distal portion of 
the catheter at a particular cardiac cavity. The noted patents 
describe use of a pair of tension/compression members to 
orient the axially spaced electrodes in a desired con?gura 
tion. Generally, and Without intending to be a complete 
synopsis of these patents, a loW manual actuation force 
alloWs a user to selectively de?ect a distal portion of the 
catheter into a desired form of curvature, for example, into 
the form of a loop or lariat as also taught in commonly 
oWned US. application Ser. No. 726,235, published as 
2002-0065514 A1, the disclosure of Which is also incorpo 
rated herein by reference. The ?rst and second tension/ 
compression members act in concert to provide a desired 
radius of curvature of the distal portion of the catheter for 
monitoring purposes. In this manner, the electrodes provided 
on the distal portion are con?gured in a desired curvature 
(for example, a loop) and the assembly can be used for 
effective cardiac monitoring or mapping and ablation pro 
cedures. 

[0004] The tension/compression members preferably 
include ?attened portions adjacent to What is termed a 
kinematic junction. That is, as one of the members or Wires 
is placed in tension, the other acts in compression to provide 
a smooth, controlled de?ection of the distal portion. An 
actuator, such as a delta-shaped (A-shaped) actuator shoWn 
and described in the ’024 patent, is located at the opposite 
or proximal end portion of the catheter assembly and coop 
erates With the pair of tension/compression members. By 
means of a pair of coupled sliders, selective articulation of 
the actuating member results in de?ection of the distal 
portion of the catheter in one direction or another to form the 
desired curvature. Thus, the structure is able to curl in a 
plane substantially perpendicular to the length of the cath 
eter and can de?ect or curl in opposite directions depending 
on the direction of movement of the actuator. 

[0005] In certain instances, additional bending of the 
curved (curled) distal portion or loop is required. This Would 
enhance the performance in Which the electrophysiology/ 
ablation catheter could be used, and Would also provide 
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greater, desired control of its movement. The additional 
bending feature, hoWever, has been dif?cult to achieve 
because of the limited volume or available space Within the 
catheter assembly. This limitation also relates to the avail 
able space Within the catheter assembly including the cath 
eter handle as a result of the existence of electrical Wires 
extending through the length of the catheter to communicate 
betWeen the handle at the proximal end of the catheter and 
the electrodes disposed at the distal end. Moreover, the 
de?ection means or de?ection assembly in other prior art 
arrangements has heretofore been of such siZe that it limits 
the use or incorporation of additional components into the 
catheter assembly. 

[0006] Accordingly, a need exists for additional, con 
trolled bending feature of the catheter assembly Without 
losing any of the bene?ts and advantages offered by those 
shoWn and described in the commonly oWned patents and 
application. 

SUMMARY OF INVENTION 

[0007] An improved electrophysiology/ablation catheter 
incorporates ?rst and second actuators that cooperate With 
independent ?rst and second catheter de?ection assemblies 
to control the bending feature of a distal end portion of the 
catheter. 

[0008] Preferably, each catheter de?ection assembly 
includes a pair of tension/compression members extending 
through the casing. 

[0009] A ?rst catheter de?ection assembly de?ects the 
distal end in a plane substantially normal to a longitudinal 
extent of the catheter. The second catheter de?ection assem 
bly de?ects the catheter through a second range of curvature 
at a location spaced inWardly from the electrodes. 

[0010] A pre-formed bend is preferably interposed 
betWeen the ?rst and second catheter de?ection assemblies. 

[0011] Thin Walled conduits are provided over ?attened 
portions of the respective tension/compression member 
pairs to constrain movement of the members in a radial 
direction upon application of tension and compression 
forces thereto. 

[0012] A second actuator is provided at the handle or 
proximal end of the catheter assembly to independently 
de?ect or curve the distal portion of the catheter via the 
second catheter de?ection assembly as desired. 

[0013] A second preferred embodiment uses a pre-shaped 
curvature of the electrodes and an actuator coupled to a 
de?ection assembly that selectively de?ects the catheter at a 
region spaced from the electrodes. 

[0014] Aprimary bene?t of the invention is the ability to 
form an additional curvature at the distal portion of the 
catheter. 

[0015] Another advantage of the invention resides in the 
independent actuation of the separate curvature sections. 

[0016] Still another advantage of the invention resides in 
the ease With Which the assembly may be actuated/operated. 

[0017] Yet another advantage is found in the incorporation 
of the additional de?ection assembly into a single catheter 
assembly, Which expands the use and capabilities of the 
catheter assembly. 
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[0018] Still other bene?ts and advantages of the invention 
Will become apparent to those skilled in the art upon reading 
and understanding the following detailed description. 

BRIEF DESCRIPTION OF DRAWINGS 

[0019] FIG. 1 is a vieW of the catheter assembly of the 
present invention. 

[0020] FIG. 2 is an enlarged vieW of the distal portion of 
the catheter of FIG. 1 With selected portions cut-aWay for 
ease of illustration. 

[0021] FIG. 3 is a cross-sectional vieW taken generally 
along the lines 3-3 of FIG. 2. 

[0022] FIG. 4 is a cross-sectional vieW taken generally 
along the lines 4-4 of FIG. 2. 

[0023] FIG. 5 is a vieW taken generally along the lines 5-5 
of FIG. 2. 

[0024] FIG. 6 is a vieW of the distal portion of the catheter 
assembly illustrating a second preferred embodiment of the 
invention. 

[0025] FIG. 7 is vieW similar to FIG. 6 and shoWing a 
desired de?ection of the distal portion. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0026] It Will be appreciated that the structure, operation, 
and advantages offered by a catheter assembly that forms a 
?rst curvature or lariat con?guration at a distal portion 
thereof is shoWn and described in the commonly oWned U.S. 
published application. The structure and operation of the 
de?ection assembly shoWn and described therein are helpful 
to an understanding of the present invention. A preferred 
embodiment of the present invention is shoWn in FIG. 1 and 
generally illustrates an electrophysiology/ablation catheter 
or catheter assembly 20. The catheter assembly includes a 
proXimal portion 22 and a distal portion 24. Particularly, the 
proXimal portion includes independent, aXially spaced ?rst 
and second actuators 30, 32. Each actuator is associated With 
a separate catheter de?ection assembly to be described in 
greater detail beloW to achieve different, independent de?ec 
tion or curvature of the distal portion of the catheter assem 
bly. Moreover, each catheter de?ection assembly and asso 
ciated actuator may be of the type as shoWn and described 
in the commonly oWned US. patents and published appli 
cation identi?ed above With regard to a preferred form of 
construction. That is, the catheter assemblies preferably 
include actuators 36, 38 that are ergonomically shaped and 
easily operated by a user to cause or actuate de?ection of the 
distal portion of the catheter assembly. Of course, modi? 
cations of the precise actuator assemblies can be used 
Without departing from the scope and intent of the present 
invention, although the illustrated actuator is preferred. 

[0027] As shoWn in FIG. 1, the ?rst actuator 30 de?ects 
the distal portion of the assembly into a curved con?guration 
or What has sometimes been referred to as a loop or lariat 40. 
This lariat is disposed in a direction substantially perpen 
dicular to the longitudinal eXtent of the catheter assembly 
and can de?ect in opposite directions, i.e., right-handed or 
left-handed, as shoWn in FIG. 1 depending on the direction 
in Which the actuator member 36 is moved. Likewise, the 
eXtent of curvature is also controlled by the amount of 
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de?ection of the actuator 36. It is contemplated that the 
distal portion of the catheter de?ection assembly can form a 
lariat that eXtends at least approximately three hundred siXty 
degrees (360°) so that aXially spaced electrodes 42 can be 
arranged in a substantially circular con?guration. The 
curved con?guration can be very tight, or open, depending 
on the desired end location of the electrodes relative to the 
body cavity in Which it is placed. Selectively opening and 
closing the lariat also alloWs desired ablation procedures to 
be undertaken in addition to mapping of the electrical 
activity in this region. Thus, as shoWn in the uppermost 
phantom representation 40‘ in FIG. 1, the right hand lariat 
con?guration is achieved by moving the ?rst actuator 36 in 
one direction and the mirror image arrangement to the 
left-hand side is also achieved by moving the actuator 
member in the opposite direction. 

[0028] Asecondary de?ection or bend of the distal portion 
of the catheter assembly, also referred to herein as “nod 
ding”, is provided in response to movement of the second 
actuator 32. Particularly, movement of the actuator member 
38 from the illustrated median position actuates de?ection of 
the distal portion of the catheter assembly, i.e., the distal 
portion proceeds from that shoWn in the phantom of 40‘ (no 
de?ection or nodding), through 40“ (partially nodded) to the 
?nal desired position shoWn in solid line 40 (full de?ection 
or nodding). Likewise, it Will be appreciated that a mirror 
image movement of the distal portion of the catheter assem 
bly can be achieved by moving the second actuator 38 in the 
opposite direction. Thus, the lariat con?guration formed 
With the ?rst actuator can be moved leftWardly by moving 
the second actuator member 38 in the opposite direction. 
LikeWise, if only uni-lateral de?ection or nodding of the 
catheter assembly is desired, i.e., nodding in one direction 
only to either the right or left is desired, or if a greater degree 
of de?ection or nodding in one direction rather than the other 
is desired, this can be achieved by adjusting the start and 
?nish positions of the push/pull slider members of the 
actuating assembly. Again, such details are knoWn from the 
prior patents and published application previously incorpo 
rated herein, and When the teachings thereof are applied to 
the present invention offer a range of alternatives in the dual 
actuator arrangement of the present invention. 

[0029] With continued reference to FIG. 1, and additional 
reference to FIGS. 2-5, the particular structure of the ?rst 
and second catheter de?ection assemblies Will be described 
in greater detail. A catheter housing or casing 50 is prefer 
ably a generally tubular conformation. At the distal portion 
24 of the catheter assembly, the electrodes 42 are shoWn in 
spaced relation. This spaced arrangement includes a distal 
end electrode 42‘ Which may be slightly different in structure 
and con?guration from the remaining annular electrodes 
42a, 42b, and 42c. It Will be appreciated by one skilled in the 
art that the number of electrodes may vary from the par 
ticular number illustrated in the accompanying draWings. A 
?rst catheter de?ection assembly 60 includes ?rst and sec 
ond tension/compression members or Wires 62, 64 opera 
tively associated With the ?rst actuator 36. The Wires have a 
generally circular cross-section throughout a major portion 
of their length and are preferably formed into non-circular or 
?attened ribbons 66, 68 in the distal portion for reasons 
Which Will become more apparent beloW. Along a major 
portion of their length from the proximal end, the tension/ 
compression members 62, 64 are received Within a ?rst 
housing 70, shoWn as a tubular housing in the preferred 
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embodiment. The ?rst housing de?nes a ?rst lumen or 
passage Within the outer casing 50. This inner tube 70 is 
preferably a ?exible body, and in the preferred embodiment 
is made from a polyurethane or polyamide material. A 
second or outer tube 72 is provided over a distal portion of 
the tension/compression members. Thus, coaxial guide 
tubes 70, 72 are provided over the tension/compression 
members in the region adjacent the preformed bend 80. 
Moreover, a third or further outer guide tube or sheath 82 
extends over the ?attened, ribbon-like portions of the ten 
sion/compression members, as Well as over the ?rst and 
second housings 70, 72. The third tube extends principally 
over the ?attened or ribbon regions of the tension/compres 
sion members and preferably terminates in spaced relation to 
the end electrode 42‘ at one end and is reduced in diameter 
at the other end Where it is received over the ?rst guide tube 
70 and the reduced diameter end of the second guide tube 72. 
The longitudinal extent of the guide tubes, hoWever, may 
vary if desired. 

[0030] A spacer means or Wave-shaped ?at spring spacer 
90 is received betWeen the ?attened, ribbon-like portions 66, 
68 of the tension/compression members. The spacer means 
preferably has a generally rectangular transverse cross 
section of substantially the same Width as the ?attened 
ribbon portions of the tension/compression members 
betWeen Which it is received. One end of the spacer means 
is secured betWeen the tension/compression members in a 
kinematic junction 92. For example, the kinematic junction 
is formed at the end of the Wave-shaped spring and is 
secured by Weldment or braZing With the distal electrode 
particularly at reduced diameter sleeve 94 thereof. The 
remainder of the ?at spring is free-?oating betWeen the 
tension/compression members and maintains the spacing 
betWeen the ?attened portions of the tension/compression 
members. 

[0031] Without repeating all of the structural and func 
tional details of the interconnection betWeen the ?rst actua 
tor and the tension/compression members 102, 104, it Will 
be appreciated that movement of the ?rst actuator 30 in the 
proximal portion or handle of the catheter assembly results 
in de?ection or curvature of the distal portion. That is, 
moving the ?rst actuator places one of the members in 
tension and simultaneously places the other member in 
compression. In this manner, the distal portion of the cath 
eter assembly is de?ected, preferably into the lariat con?gu 
ration. A smooth transition betWeen the various positions of 
the catheter distal portion is achieved With this arrangement. 

[0032] A second catheter de?ection assembly 100 is pro 
vided in the housing 50 of the catheter assembly. More 
particularly, the second catheter de?ection assembly also 
preferably includes ?rst and second tension/compression 
members 102, 104 that include ?attened ribbon-like portions 
106, 108 at one end thereof and that are preferably secured 
together at a kinematic junction 110. Also secured in the 
kinematic junction is one end of spacer means or Wave 
shaped ?at spring spacer member 120 as illustrated in the 
preferred embodiment. As noted above, the spacer member 
is secured at one end in the kinematic junction, but is 
otherWise free-?oating betWeen the ?attened cross-sectional 
portions of the tension/compression members. 

[0033] A ?rst or inner guide tube 130 proceeds over a 
substantial length of the tension/compression members as 
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they extend through the outer housing 50. The inner guide 
tube terminates just prior to the ribbon-like portions of the 
tension/compression members. A second or thin Walled 
tubing 140 is closed at a ?rst end 142 over the kinematic 
junction 110 and is preferably crimped at a second end 144 
to an outer surface of the guide tube 130. Thus, as Will be 
appreciated from FIG. 2, the kinematic junction 110 of the 
second catheter de?ection assembly terminates prior to the 
preformed bend 80 in the catheter. The tension/compression 
members 102, 104 are operatively connected With the sec 
ond actuator 32 in the handle and upon tension in one 
member and simultaneous compression in the other, the 
secondary bending or nodding shoWn in FIG. 1 is achieved. 
Thus, the lariat con?guration formed by the ?rst actuator is 
progressively advanced into a desired location via the sec 
ond actuator. 

[0034] It Will be appreciated that the region 150 in the 
outer casing 50 of the catheter body may be more ?exible 
than the remainder of the casing. This extra ?exibility can be 
achieved by varying material properties or by varying the 
bending module such as a cross-sectional moment of inertia, 
of the casing in this region. 

[0035] As is evident from the cross-sectional con?gura 
tions of FIGS. 3-5, there is substantial remaining volume 
Within the catheter housing 50 to locate electrical lead Wires 
to the mapping/ablation electrodes provided at the distal 
portion of the catheter. The tension/compression de?ection 
assembly provides the desired de?ection Without using all of 
the available volume or cross-sectional area of the catheter 
assembly. 

[0036] In summary, this arrangement is capable of form 
ing an additional curvature of the catheter assembly at its 
distal portion, preferably beloW the preformed bend 80 of 
the catheter. A second pair of tension/compression members 
102, 104 are disposed in the main lumen 50 of the catheter. 
The second pair of tension/compression members have 
?attened portions 106, 108 at their distal portions. The free 
ends of the ?attened portions are securely Welded together to 
create a second kinematic junction 110. A thin Wall conduit 
means 140 is provided over the ?attened portions as Well as 
partially over the round portion of the tension/compression 
members in order to radially constrain the tension/compres 
sion members upon application of tension and compression 
forces thereto. 

[0037] An elongated conduit means 130 is sleeved over 
the entire length of the tension/compression members except 
over the ?attened portions thereof. This elongated conduit 
130 radially constrains the tension/compression members 
upon push/pull actuation of the tension/compression mem 
bers. 

[0038] The second actuator 32 is disposed on the catheter 
handle and is mechanically attached to the proximal ends of 
the tension/compression members 102, 104 via pair of 
side-by-side slider means (not shoWn). As shoWn in FIG. 1, 
the ?rst actuator controls desired de?ection to form a lariat 
con?guration and the secondary curvature or nodding is 
formed in response to actuation of the second manual 
actuator 38 on the catheter handle. 

[0039] The lariat or loop con?guration is formed betWeen 
the preformed bend and the distal tip of the catheter upon 
actuating the primary actuator 36 provided on the catheter 
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handle. The secondary bending or nodding takes place at the 
region 150 as shown in FIG. 2. The secondary bend or 
nodding region 150 is formed upon actuating the secondary 
actuator 38 Which, in turn, exerts tension in one of the 
tension/compression members and at the same time applies 
compression to the second tension/compression member of 
the pair 102, 104. 

[0040] The region 150 may be more ?exible compared to 
the remainder of the catheter body that lies betWeen the 
preformed bend and the proximal end of the catheter. This 
increased ?exibility can be achieved by varying the material 
properties of the casing 50 or by varying the bending 
modulus, i.e., the cross-sectional moment of inertia, of this 
region. 
[0041] Also contemplated in another preferred embodi 
ment of this invention is use of a pre-shaped lariat con?gu 
ration. That is, a loop having a plane generally perpendicular 
to the elongated length of the catheter is provided at a distal 
portion of the catheter assembly. The catheter casing, proxi 
mal to the distal loop, is selectively de?ected in a bi 
directional manner to cause the nodding feature of this 
catheter via the steering mechanism 32 provided Within the 
catheter handle. Thus, this alternative arrangement of a 
preferred catheter assembly has only a single actuator Within 
the catheter handle for causing the nodding action at a region 
spaced from the preformed lariat con?guration. This is 
illustrated in FIGS. 6 and 7. As shoWn in FIG. 6, the 
actuator 160 When advanced in one direction causes bending 
or nodding in a ?rst direction 170 and When actuated in a 
second direction provides bending or nodding in a second 
direction 172, both of Which are illustrated in phantom. 

[0042] The invention has been described With reference to 
the preferred embodiments. Obviously, modi?cations and 
alterations Will occur to others upon a reading and under 
standing of this speci?cation. The invention is intended to 
include all such modi?cations and alterations insofar as they 
come Within the scope of the appended claims or the 
equivalents thereof. 

Having thus described the invention, it is noW claimed: 
1. An electrophysiology/ablation catheter comprising: 

an elongated ?exible casing having a proximal end and at 
least one electrode disposed adjacent a distal end 
thereof; 

a ?rst catheter de?ection assembly disposed in the casing; 

an electrical lead connected to each of the electrodes and 
extending through the casing to adjacent the proximal 
end thereof, the lead adapted for external connection 
thereof; 

a ?rst actuator connected adjacent the proximal end of the 
catheter de?ection assembly and operable upon move 
ment to selectively effect lateral displacement of the 
distal end into a curved con?guration; 

a second catheter de?ection assembly disposed in the 
casing; and 

a second actuator connected adjacent the proximal end of 
the catheter de?ection assembly and operable upon 
movement to selectively effect lateral displacement of 
the catheter at a location spaced from the curved 
con?guration of the distal end. 
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2. The catheter of claim 1 Wherein the ?rst catheter 
de?ection assembly includes a pair of tension/compression 
members extending through the casing. 

3. The catheter of claim 2 Wherein the pair of tension/ 
compression members each has a generally ?attened trans 
verse portion adjacent the distal end. 

4. The catheter of claim 3 Wherein a remaining portion of 
each of the pair of tension/compression members is gener 
ally circular in cross-section. 

5. The catheter of claim 2 further comprising a trans 
versely resilient spacer disposed betWeen the tension/com 
pression members in the distal portion thereof. 

6. The catheter of claim 2 Wherein the second catheter 
de?ection assembly includes a pair of tension/compression 
members extending through the casing. 

7. The catheter of claim 6 Wherein the pairs of tension/ 
compression members each have a generally ?attened trans 
verse portion adjacent the distal end. 

8. The catheter of claim 7 Wherein remaining portions of 
each of the pair of tension/compression members are gen 
erally circular in cross-section. 

9. The catheter of claim 6 further comprising transversely 
resilient spacers disposed betWeen the tension/compression 
members in the distal portions of each pair of tension/ 
compression members. 

10. The catheter of claim 6 Wherein the ?rst and second 
actuators are separate and independent of one another. 

11. The catheter of claim 5 Wherein tensioning of one of 
the tension/compression members in a pair and simulta 
neously compressing the other of the tension/compression 
members in the pair de?ects the catheter. 

12. The catheter of claim 1 Wherein the ?rst catheter 
de?ection assembly moves the distal end in a plane sub 
stantially normal to a longitudinal extent of the catheter. 

13. The catheter of claim 12 Wherein the second catheter 
de?ection assembly moves the catheter in a second curva 
ture at a location spaced inWardly from the lariat con?gu 
ration. 

14. The catheter of claim 1 Wherein the ?rst catheter 
de?ection assembly includes a pair of tension/compression 
members extending through the casing. 

15. The catheter of claim 2 Wherein the catheter de?ection 
assemblies each include a pair of tension/compression mem 
bers, each member having a generally ?attened transverse 
portion adjacent the distal end, and the tension/compression 
members being joined adjacent distal ends thereof to form a 
kinematic junction. 

16. The catheter of claim 15 further comprising a pre 
formed bend interposed betWeen the ?rst and second pairs of 
tension/compression members. 

17. The catheter of claim 15 Wherein each catheter 
de?ection assembly further comprises an elongated sleeve 
extending over the tension/compression members. 

18. The catheter of claim 17 Wherein each elongated 
sleeve terminates before extending over the generally ?at 
tened transverse portions of the tension/compression mem 
bers. 

19. The catheter of claim 17 Wherein the casing has 
greater ?exibility in the region of the elongated sleeve 
extending over the second catheter de?ection assembly. 

20. The catheter of claim 1 further comprising a pre 
formed bend interposed betWeen the ?rst and second cath 
eter de?ection assemblies. 
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21. An electrophysiology/ablation catheter comprising: 

an elongated ?exible casing having a proximal end and at 
least one electrode disposed adjacent a distal end 
thereof; 

an electrical lead connected to each of the electrodes and 
extending through the casing to adjacent the proximal 
end thereof, the lead adapted for external connection 
thereof; 

?rst means for de?ecting the catheter; 

a ?rst actuator operatively connected to the ?rst catheter 
de?ecting means operable upon movement to selec 
tively effect lateral displacement of the distal end into 
a generally lariat con?guration; 

second means for de?ecting the catheter; and 

a second actuator operatively to the second catheter 
de?ecting means operable upon movement to selec 
tively effect lateral displacement of the catheter at a 
location spaced from the lariat con?guration of the 
distal end. 

22. An electrophysiology/ablation catheter comprising: 

an elongated ?exible casing having a proximal end and at 
least one electrode disposed adjacent a distal end 
thereof; 

an electrical lead connected to each of the electrodes and 
extending through the casing to adjacent the proximal 
end thereof, the lead adapted for external connection 
thereof; 
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a distal portion of the casing adjacent the distal end being 
preformed into a curved con?guration; 

a ?rst catheter de?ection assembly disposed in the casing; 
and 

a ?rst actuator connected adjacent the proximal end of the 
catheter de?ection assembly and operable upon move 
ment to selectively effect lateral displacement of the 
catheter adjacent the curved con?guration of the distal 
portion. 

23. The catheter of claim 22 Wherein the ?rst catheter 
de?ection assembly includes a pair of tension/compression 
members extending through the casing. 

24. The catheter of claim 23 Wherein the pair of tension/ 
compression members each has a generally ?attened trans 
verse portion adjacent the distal end. 

25. The catheter of claim 23 Wherein a remaining portion 
of each of the pair of tension/compression members is 
generally circular in cross-section. 

26. The catheter of claim 23 further comprising a trans 
versely resilient spacer disposed betWeen the tension/com 
pression members in the distal portion thereof. 

27. The catheter of claim 23 Wherein the ?rst catheter 
de?ection assembly further comprises an elongated sleeve 
extending over the tension/compression members. 


